Clinically Relevant Multidrug Transporters Are Regulated by microRNAs along the Human Intestine.
Intestinal drug transporters are crucial determinants for absorption and oral bioavailability of drugs. In healthy tissue donors, a recent study revealed profound discrepancies between mRNA expression and protein abundance as well as differences in the protein content between small and large intestine for clinically relevant multidrug transporters as the ATP binding cassette transporter subfamily B member 1 (ABCB1) and subfamily C member 3 (ABCC3) and the solute carrier family 15 member 1 (SLC15A1, PEPT1). As the mechanisms underlying these observations remained unclear, the aim of the present study was to elucidate the intestinal regiospecific microRNA profile under physiological conditions and identify specific microRNAs contributing to the post-transcriptional regulation of major drug transporters. For this purpose, tissue samples were collected from six intestinal sites obtained from six healthy tissue donors. The expression of 754 microRNAs was determined using qRT-PCR based low density arrays, and microRNA expression levels were correlated with transporter protein abundance quantified by targeted proteomics. A total of 241 microRNA-transporter pairs were identified, showing significant negative correlations to protein abundance (p < 0.05). Out of these, for nine pairs, the binding of the microRNA to the respective transporter 3'-UTR was predicted in silico. Besides the already known interactions of miR-27a-3p-ABCB1 and miR-193a-3p-PEPT1, reporter gene assays confirmed binding of miR-192-5p to the ABCC3 3'-UTR (reduction of reporter gene activity by 31%; p = 0.0012), miR-409-3p to the ABCB1 3'-UTR (reduction by 38%; p = 0.0006), and miR-193b-3p as well as miR-27a-3p to PEPT1 3'-UTR (reduction by 49% (p = 0.0012) and 20% (p = 0.0043), respectively). These results suggest that mucosal microRNA expression contributes to the explanation of discrepancies between mRNA expression and protein abundance as well as site-dependent differences in protein content along the human intestine under physiological conditions, as exemplified for ABCB1, ABCC3, and PEPT1.